Germinal vesicle contents are required for the cytoplasmic cycle during meiotic division of starfish oocytes.
Enucleated oocytes of starfish still show cyclic changes in cortical tension with a temporal pattern similar to that exhibited by intact oocytes during meiotic division, provided that the enucleation is performed a certain time after the breakdown of the germinal vesicle (K. Yamamoto and M. Yoneda, Dev. Biol. 96, 166-172, 1983). If an oocyte is bisected immediately after germinal vesicle breakdown, the resulting nonnucleate fragment shows some change in tension, but the pattern of change is much less regular than that seen in intact oocytes, suggesting that the dispersion of germinal vesicle (GV) contents into cytoplasm is required for the establishment of the cytoplasmic cycle. In order to demonstrate the role of GV contents directly, nonnucleate fragments derived from immature oocytes were injected with GV contents taken from other immature oocytes. On treatment with 1-methyladenine (1-MA) these fragments showed two rounds of increase in tension as is characteristic of intact maturing oocytes. The first rise in tension was always observed 50-70 min after the treatment with 1-MA, similar to the time of first polar body formation in intact oocytes, regardless of the time of injection of GV contents. Even when GV contents were injected into nonnucleate fragments which had been already treated with 1-MA, these fragments showed two rounds of change in tension. The timing of the first rise in tension was found to be 38 +/- 7 min after injection, irrespective of the time of the foregoing treatment with 1-MA. These results prove the indispensability of GV contents for inducing the cytoplasm of the maturing starfish oocyte to initiate its own cyclic activity, and suggest that the normal process of cytoplasmic maturation may consist of two phases, i.e., (1) a GV-independent phase initiated by 1-MA treatment, and (2) a second phase initiated by mixing of GV contents with cytoplasm.